In a recent article, McMahon et al. (1) examined forest-plot biomass accumulation across a range of stands in the midAtlantic United States and suggest that climate change and trends in atmospheric CO 2 explain an increase in forest growth. To show this increase, they fit a simple model to live aboveground forest biomass (AGB) as a function of stand age, and then propose that the derivative of this model is the expected rate of ensemble biomass change (ΔAGB). They conclude that biomass changes within census plots that exceed the ensemble expectation constitute recent increases in growth rates.
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We disagree with this conclusion, and instead, we suggest that (i) ΔAGB is incorrectly equated with forest growth, because it ignores past mortality that could explain the difference in rates, (ii) stated trends in plot-species composition could account for plot AGB trajectories that differ from ensemble-model expectations, and (iii) the authors' model and confidence bounds (CIs) are overly conservative (2) , making overlap of rates unlikely.
McMahon et al. Þ Biomass change within plots may deviate from the median expectation because of differences in growth or mortality rates ( Fig. 1 ). Either rate can vary among plots and through time because of species composition, age structure, herbivory, defoliation, competition, developmental stage, disturbances, etc. Based on ΔAGB data alone, there is no way to determine if growth rates were higher, as the authors assert, or if mortality rates were lower than expected over the last 22 years (Fig. 1 ). Excluding plots with significant mortality (−ΔAGB) (1) only exacerbates this problem.
Mortality also factors into the authors' assumed succession sequence from young stands dominated by tulip poplar to older oak-hickory stands (1). Because tulip poplar grows very fast, gets very large, and is long-lived (∼250 years), young tulip poplar stands cannot transition to oaks over the time frame discussed without experiencing significant biomass loss. In the classic ecosystem-development context (5), aggrading forest stands do accumulate biomass faster than an asymptotic model would suggest, precisely because old stands in the model experienced substantial past mortality before measurement.
Thus, although simple models such as the Monod function (1) can approximate the median relationship in AGB data, they are considered inadequate to fully capture the dynamics of forest-biomass accumulation (5). Furthermore, Clark et al. (2) recommend wider Bayesian CIs that would encompass most of the plot-level variability in AGB and ΔAGB observed in ref. 1 . Instead, the authors described applying CIs from parameter estimation to plot-level ΔAGBs (figure 2b in ref. 1) when much wider prediction intervals were necessary. We suspect that more appropriate CIs and a complete accounting of uncertainty in plot AGB and stand-age estimation may eliminate the difference between observed and expected ΔAGBs that is attributed to recent increases in growth.
The evidence cited by McMahon et al. (1) is unconvincing and certainly does not prove an actual change in recent forest-growth rates; thus, their subsequent speculation on causes including possible CO 2 fertilization, although interesting, is premature. We calculated above-ground net primary productivity (growth; blue) as a function of AGB using equations derived from Forest Inventory and Analysis plot data for the Mid-Atlantic states region ( figure 9 in ref. 4) . We estimated biomass lost to mortality assuming a constant annual mortality rate of 2.1% (3) of ensemble AGB (red dotted line). The sum of growth and mortality gives us an estimate of biomass change (green dashes), which corresponds with the authors' model and confirms the definition of ΔAGB (1). We note that temporal variability in either mortality or growth rates could cause point estimates of ΔAGB from census plots to deviate from the model CIs. (B) To illustrate this, we allow the mortality rate to vary randomly over time, assuming that it is ∼Nð0:021; 0:005Þ: We find that varying mortality rates (red) cause the observed ΔAGB (green) to frequently fall outside of the model expectations (black lines). If mortality rates decline to 1% for remeasurement intervals similar to those cited by McMahon et al. 
